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Synthesis of β-lactams
The β-lactam ring is the key reactive functionality of all penicillin and cephalosporin antibiotics
and has subsequently attracted attention as a target for combinatorial chemistry. However,
solid-phase synthetic approaches to these molecules that might permit the synthesis of a library
of analogues has barely been reported. A recent paper describes a resin-supported approach to
1-oxacephams; compounds that offer potential biological activity (B. Furman et al., Angew.
Chem. Int Ed., (1999), 38, 1121-1123).
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The synthesis hinges on the cyclisation/cleavage final step in which the oxazine ring is formed
and proceeds with simultaneous cleavage from the solid support. Commencing with Wang
resin, the intermediate (3), when treated with boron trifluoride, was converted to the 1-
oxacepham (4) in good yield and high diastereomeric purity.
--------------------------------------------------------------------------------------------------------------
Antibacterial disaccharides
Synthesis of the bacterial cell wall continues to be an attractive target for the discovery of
novel antibacterial agents. The transglycolase enzyme is essential for the lengthening of
peptidoglycan polymer and may also be required to initiate chain growth. The moenomycin
family of natural products are naturally occurring antibacterials that are known to have their
activity throught the inhibition of transglycolase. As moenomycin A is a complex
pentasaccharide with a long lipid side chain, a recent study has used combinatorial chemistry
to find novel disaccharides that might possess cell-wall inhibitory activity (M.J. Sofia et al., J.
Med. Chem., 42, (1999), 3193-3198).
A library of 1300 disaccharides were prepared on solid-phase support using acid, isocyanate
and lipid building blocks. The combinatorial library employed the IRORI radio-frequency
tagging method for directed-sorting mix and split, and each compound was prepared as a
discrete entity. The final products were screened for both inhibition of bacterial cell wall
synthesis and inhibition of bacterial cell growth. The most active compounds (e.g. 1) had IC50
values of bacterial cell wall synthesis inhibition below 15 µg/mL and MIC values below 25
µg/mL.
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Although moenomycin A is still a more potent inhibitor of cell wall synthesis, these structurally
distinct and more simple compounds are equipotent with vancomycin and are active against E.
faecium, a moenomycin resistant strain.
--------------------------------------------------------------------------------------------------------------
Computational Library Screening
The advance of molecular modelling techniques now permits the computational screening of
virtual combinatorial libraries. This approach has successfully been used to identify novel anti-
herpes compounds (J.V. de Julián-Ortiz et al., J. Med. Chem., 42, (1999), 3308-3314).
Following the compilation of screening data from the literature, application of the Furnival-
Wilson algorithm generated subsets of descriptors of the active compounds. Having generated
a model of activity against the herpes simplex virus type 1 (HSV-1), a consideration of virtual
library structures allowed the computational selection of likely antiviral compounds, chosen if
they satisfy every discriminant equation in the model.
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The two libraries, phenol esters and anilides, formed from two databases of building blocks
yielded five new structures of which three had appreciable anti-HSV-1 activity. For example
compound 2 had an IC50 value of 0.9 µM. It was noted that there were no obvious chemical or
geometrical features of the newly discovered active compounds that were related to the
structures in the training set, indicating that there must be a more subtle topological pattern
underlying the biological activity. This study indicates that with a suitable set of active
compounds, it might not be necessary to synthesise entire combinatorial libraries in order to
discover novel leads.
